Introduction
Anxiety disorders are among the most prevalent psychiatric disorders [1] and account for a substantial public health burden. Obsessive-compulsive and related disorders, while not as common as anxiety disorders, are often associated with marked functional impairment and illness burden. However, therapeutic approaches to anxiety and obsessive-compulsive disorders (OCDs) are relatively understudied in comparison to other psychiatric disorders. The Diagnostic and Statistical Manual of Mental Disorders, 5th edition (DSM-V) [2] includes eight distinct anxiety disorders: generalized anxiety disorder (GAD), panic disorder (PD), agoraphobia, social anxiety disorder (SAD), specific phobia (SP), separation anxiety disorder, selective mutism and anxiety disorder due to another medical condition. Beginning with DSM-V, obsessive-compulsive and related disorders are classified as a distinct set of illnesses. Within this new scheme, obsessive-compulsive and related disorders include OCD, body dysmorphic disorder, hoarding disorder, trichotillomania, and excoriation disorder.
Anxiety disorders are commonly associated with functional impairment, maladaptive cognitive biases, excessive worry and physiological symptoms of anxiety or stress. This group of disorders is characterized by excessive fear responses, including autonomic arousal, muscle tension, vigilance, and avoidant behavior. Individual anxiety disorders differ in terms of the specific phenomenology and clinical presentation. GAD has a a lifetime prevalence of 5-6 %, and key symptoms are excessive worry and anxiety that is difficult to control, causing significant distress and impairment, and occurring on more days than not for at least 6 months [2] . Additionally, many patients experience somatic symptoms such as elevated blood pressure, increased heart rate, and muscle tension. PD is a chronic illness characterized by recurrent, unexpected panic attacks, accompanied by intense fear or discomfort due to attacks. Attacks occur where there is seemingly nothing threatening to the individual. The intense fear is typically accompanied by a set of cognitive and physical symptoms (i.e. depersonalization, heart palpitations, shortness of breath) and ongoing worry for at least 1 month about experiencing another attack. Of note, panic attacks can occur in the context of other anxiety disorders. Agoraphobia is marked by intense fear, anxiety, and avoidance of specific scenarios, such as using public transportation, being in open spaces, or standing in lines or crowds. Agoraphobia can also complicate PD and other anxiety disorders. Social phobia, or SAD, is a condition marked by anxiety in reaction to social or performance situations, often leading to avoidance behavior [2] . Comorbitity is common with SAD and often precedes the onset of other disorders such as major depressive disorder (MDD) and substance use disorders [3] . SP is similar to SAD, but anxiety is provoked by an explicit stimulus, such as animals or specific natural environments. Childhood anxiety disorders, such as selective mutism (consistent failure to speak in certain social situations) and separation anxiety disorder (developmentally inappropriate and excessive fear of being separated from attachment figures) will be discussed briefly in the pediatric considerations.
Obsessive-compulsive and related disorders are now classified together in DSM-V, in part due to similarities in clinical presentation, developmental course, and presumed shared underlying biological features. OCD is characterized by recurrent, intrusive, and distressing thoughts, images, or impulses, and repetitive mental or behavioral acts that the individual feels driven to perform to prevent or reduce distress [2] . For a discussion of other obsessive-compulsive and related disorders, the reader is referred to Charney et al. [4••] .
In this article, current treatment options for anxiety disorders and OCD will be reviewed and future treatment directions will also be considered. Post-traumatic stress disorder (PTSD) and related disorders have been removed from the anxiety disorders class and will not be discussed in this article.
Treatment
Pharmacologic treatment of anxiety disorders & Antidepressant medications are the most common agents used for the treatment of anxiety disorders. First-line treatment is typically serotonin selective reuptake inhibitors (SSRIs) because of their efficacy, tolerability, and general safety profile. Likewise, serotonin norepinephrine reuptake inhibitors (SNRIs) are commonly used in the treatment of anxiety disorders and have a favorable safety profile similar to SSRIs [5] . & Tricyclic antidepressants (TCAs) and monoamine oxidase inhibitors (MAOIs) are limited by safety and tolerability issues but should be considered in treatment-resistant patients [6] . & If the initial treatment trial is either partially effective or ineffective, next-step options include dose optimization, augmentation, combination, or switching agents. & Benzodiazepines are commonly utilized as adjunct treatment for anxiety disorders [6] . & Consuming alcohol or illicit substances may decrease the benefits and increase the adverse effects of pharmacologic agents, particularly for benzodiazepines and buspirone. Selective serotonin reuptake inhibitors and serotonin norepinephrine reuptake inhibitors Several randomized controlled trials (RCTs) support drugs in the SSRI and SNRI classes as the first-line therapeutic option for GAD, SAD, PD, and OCD [3, 7, 8] . For treatment considerations, specific agents are often chosen for their side effect profile on a case-by-case basis. US FDA approvals to treat specific anxiety disorders include paroxetine (GAD, OCD, PD and SP), sertraline (OCD, PD, SP), citalopram, escitalopram (GAD), fluoxetine (OCD, PD), fluvoxamine (OCD, SP), venlafaxine (GAD, PD, SP), and duloxetine (GAD).
Standard dosage Varies by agent (see Table 1 ). To minimize side effects, starting with the lowest minimal effective dose and slowly increasing the dose as needed is recommended. Dose adjustments are made according to patient response, tolerability, and clinical urgency.
Contraindications Such agents should be used with caution in combination with other serotonergic medications that may cause serotonin syndrome. In particular, the concomitant use of SSRIs or SNRIs with a MAOI is contraindicated. Duloxetine is contraindicated in patients with uncontrolled narrow-angle glaucoma.
Main drug interactions Must avoid simultaneous treatment with MAOIs. Citalopram, escitalopram, and sertraline have relatively few drug-drug interactions. SSRIs and duloxetine are inhibitors of the hepatic cytochrome P450 (CYP) enzyme CYP2D6 [6] .
Main side effects Common side effects include nausea, drowsiness, sexual dysfunction, somnolence, weight gain or loss, insomnia, anxiety, dizziness, headache, restlessness, agitation, diarrhea, and dry mouth. Discontinuation syndrome is common with venlafaxine. Citalopram may extend the QT interval and caution should be exercised when used in patients with cardiac conditions [9] .
Special points Transient nervousness, jitteriness or worsening of anxiety at the onset of treatment with an SSRI may occur [9] . Adjunctive treatment with a benzodiazepine at the start of treatment with an SSRI and SNRI can mitigate this increase in anxiety. Another limitation commonly observed with monoaminergic treatments is the delay in onset of therapeutic effect of several weeks [6] .
Cost Many of the SSRIs are available in generic form, including fluoxetine, paroxetine, sertraline, citalopram, escitralopram, and fluvoxamine. The SNRI venlafaxine is also available in generic formulation. SSRI serotonin selective reuptake inhibitor, SNRI serotonin norepinephrine reuptake inhibitor, BZD benzodiazepine, TCA tricyclic antidepressant, MAOI monoamine oxidase inhibitor, GAD generalized anxiety disorder, OCD obsessive-compulsive disorder, PD panic disorder, SP specific phobia,
Tricyclic antidepressants
TCAs have been shown to be efficacious in the treatment of patients with GAD, PD, and OCD. They are considered second-line agents for the treatment of anxiety disorders, primarily due to their side effect burden [10] . Despite the potential for side effects, these medications remain an important treatment option for patients who do not respond to first-line treatment. Imipramine is FDA approved for the treatment of GAD and PD, while clomipramine is approved for the treatment of OCD and PD.
Standard dosage Doses vary (see Table 1 ). Start at a low dose in order to avoid side effects, and slowly increase the dose. TCAs vary in their response depending on tolerability, side effects, body mass index, and how rapidly the drug is metabolized [11] . Patients should be slowly tapered off the medication in order to prevent withdrawal symptoms.
Contraindications TCAs are contraindicated in patients who have narrow-angle glaucoma, liver disease, enlarged prostate, heart conditions, or a history of seizures [12] .
Main drug interactions TCAs are metabolized via CYP. TCAs should not be combined with MAOIs [11] .
Main side effects Side effects include dry mouth, constipation, urinary retention, somnolence, dizziness, weight gain, sexual dysfunction, and orthostasis. There is an increased risk of cardiotoxicity in overdose and TCAs have less-acceptable tolerability profiles compared with SSRIs. Toxicity may be due to QT interval prolongation and may lead to arrhythmias, and could be fatal in overdose [11] .
Special points Due to their relative side effect burden, TCAs are generally reserved for second-or third-line treatment trials. However, they remain an important treatment option for some patients.
Monoamine oxidase inhibitors
Similar to TCAs, MAOIs are not usually the first pharmacological option for anxiety disorder due to a greater potential side effect burden. Given the risk of serious adverse events and dietary restrictions associated with MAOIs, they are generally reserved as second-or third-line agents or for refractory SAD or PD [13] . Phenelzine is approved for the treatment of SAD and PD, and represents an important third-or fourthline agent for refractory patients [14, 15] .
Standard dosage Doses vary (see Table 1 ).
Contraindications MAOIs can cause dangerous interactions with certain foods, such as some cheeses, broad beans, pickled foods, and foods containing high levels of tyramine. Beverages to avoid include beer and red wine [16] .
Main drug interactions MAOIs have major interactions with many other drugs, including anesthetics, analgesics, other antidepressants, and anxiolytics.
Main side effects Up to 50 % of patients experience dizziness; other common side effects include dry mouth, headache, fatigue, weight gain, sexual dysfunction, somnolence, gastrointestinal problems, and urinary problems [16] .
Special points MAOIs are considered top treatment in cases of anxiety or depression with atypical features (i.e. a heavy feeling in the arms and legs, sensitivity to rejection, and a reactive mood).
Benzodiazepines
Benzodiazepines are effective in the acute treatment of GAD, SAD, and PD; however, they should be avoided in patients with a history of substance abuse [17] . Benzodiazepines are most commonly used for the acute management of anxiety and worry during the period before SSRIs or SNRIs take effect (e.g. the first 2-4 weeks of therapy). They can counteract the initial agitation often caused by the SSRI. Once the patient responds to the SSRI, the benzodiazepines can be tapered off gradually or prescribed for as-needed situations. The benzodiazepines alprazolam and clonazepam are FDA approved for treatment of PD.
Standard dosage Doses vary depending on the potency of the particular benzodiazepine (see Table 1 ). Benzodiazepines are generally started at a low dose and are titrated up as needed based on response.
Contraindications Benzodiazepines should be used with caution in patients with myasthenia gravis, sleep apnea, bronchitis, and chronic obstructive pulmonary disease (COPD) [18] .
Main drug interactions Benzodiazepines may lead to elevated methadone peak levels and other drug interactions via common CYP3A4 oxidation pathways in the liver.
Main side effects These include impairment of psychomotor performance, somnolence, appetite change, fatigue, dependence, and withdrawal symptoms after longterm treatment, and rebound anxiety after short-term treatment [18] .
Special points The use of benzodiazepines may place the patient at risk for developing tolerance or dependence, and vigilance should be used when prescribing these medications.
Serotonergic agonist -buspirone
Buspirone, a serotonergic azapirone agent, is FDA approved as a treatment for GAD [19] . The pharmacological profile of buspirone is unique in its function as a selective agonist of the 5-HT 1A receptor. Despite reasonable evidence for its efficacy, buspirone is not generally considered first-line treatment for GAD due to its slow onset of action and tolerability issues at higher doses [20] .
Standard dosage Doses range from 20-60 mg daily.
Contraindications For patients with hypersensitivity to buspirone or any component of the formulation, the drug is contradicted. Buspirone should not be used in patients who have metabolic acidosis, as in diabetes and severely compromised liver and or renal function.
Main drug interactions Buspirone may interact with MAOIs and cause increased blood pressure. The combination of buspirone and trazodone may cause abnormal liver enzymes in the blood. The concurrent use of grapefruit juice should be avoided.
Main side effects Dizziness, nausea, headache, nervousness, lightheadedness, excitement, and insomnia.
Special points Advantages of buspirone include low potential for cognitive or motor impairment and absence of abuse liability.
Other pharmacological approaches
Pregabalin is an anticonvulsant drug currently approved as an adjunctive treatment for seizure disorder, and has shown efficacy for GAD com-pared with placebo in several RCTs, although it never received FDA approval for this indication [21, 22] .
Standard dosage Doses range from 50-300 mg.
Contraindications Hypersensitivity to pregabalin or any of its components.
Main drug interactions Alcohol and drugs that cause sedation may increase the sedative effects of pregabalin [22] .
Main side effects Dizziness, drowsiness, dry mouth, edema, blurred vision, weight gain, and difficulty concentrating [22] .
Special points Pregabalin is not approved for treating GAD by the FDA; however, it has recently been approved for the treatment of anxiety in Europe [22] .
β-blockers β-blockers are antihypertensive medications and act to reduce noradrenergic signaling. They can be helpful for the control of physiological symptoms of anxiety, such as rapid heartbeat, shaking, trembling, and blushing, particularly when the anxiety is circumscribed or situationspecific. In particular, propanolol has been shown to reduce symptoms associated with performance anxiety [23] .
Standard dosage A dose of 20-60 mg may be given 30-60 min before an anxiety-inducing situation.
Contraindications Patients who have a history of β-blocker intolerance or allergy, asthma, diabetes, certain cardiac conditions, and chronic lung disease.
Main side effects Side effects are rare; however, some side effects may include lightheadedness, sleepiness, problems with short-term memory, unusually slow pulse, lethargy, insomnia, diarrhea, cold hands and feet, numbness and/or tingling of fingers and toes [6] .
Special points β-blockers, while helpful, may not provide complete symptom relief; however, in contrast to benzodiazepines, they are devoid of abuse liability.
Pharmacologic treatment of obsessive-compulsive disorder
While the etiology and pathophysiology of OCD are not completely understood, evidence-based treatments including pharmacotherapy with SSRIs and the serotonergic TCA clomipramine can be efficacious [4••] . Clomipramine can lead to improvement in 40-60 % of people with OCD [24] ; however, it is recommended that patients first begin treatment with an SSRI because they have a better side effect profile for OCD and can be effective.
SSRIs and TCA
Fluoxetine, fluvoxamine, sertraline, and paroxetine have all been FDAapproved for the treatment of OCD, as well as the TCA clomipramine.
Standard dosage SSRIs at the high end of the dosing range may be necessary in the treatment of OCD. It is advised that patients start at a low dose for tolerability and that the dose be increased to the highest maximum dose before deciding that a patient is resistant. To note, the dosing levels of the TCA clomipramine are typically higher than SSRIs (i.e. 25-500 mg).
Main side effects In addition to the side effects for SSRIs, clomipramine can cause dry mouth, constipation, delayed urination, sedation, weight gain, orthostatic hypotension, and cardiac conduction abnormalities or seizures.
Special points As these treatments may only be effective in relieving symptoms for 50 % of patients, and relapse can occur if the medication is discontinued, one strategy is to switch to another SSRI or eventually clomipramine.
Neurostimulation and surgical options of OCD
The following neurostimulation and surgical options may be utilized in the case of treatment-refractory anxiety disorders, including OCD. For example, subsets of OCD patients (10 %) do not respond to the pharmacologic and psychotherapy strategies. These treatment-resistant patients are candidates for neurosurgical intervention.
& Deep brain stimulation (DBS):
DBS is a neurosurgical procedure that implants a brain pacemaker to send electrical impulses to specific parts of the brain. Research has indicated DBS as a safe treatment for movement disorders (i.e. Parkinson's disease) and recent trials have focused on its therapeutic potential for depression and OCD. DBS is reserved for treatment-refractory and severely debilitating OCD [25] . & Repetitive transcranial magnetic stimulation (rTMS): rTMS is an upcoming and non-invasive therapy option for OCD that produces fluctuating magnetic pulses through an electric current passing through a metal coil applied on the patient's scalp. Early research has indicated that rTMS may help alleviate symptoms for OCD patients [26, 27] . & Electroconvulsive therapy (ECT): Several case reports suggest that ECT may be effective for severe OCD, particularly for OCD with comorbid depressive symptoms [28] .
Psychotherapeutic treatment of anxiety disorder
For the treatment of many anxiety disorders, psychotherapy is a first-line option. Psychotherapy aims to explore the root of worries and fears and develop enhanced coping and problem-solving skills. Since each anxiety disorder differs in its symptom profile and presumed etiology, therapies are targeted to a specific disorder or presentation. The leading therapeutic approaches in the treatment of anxiety disorders are cognitive behavioral therapy (CBT) and exposure therapy; other forms of psychotherapy will also be reviewed. For OCD, the gold-standard psychotherapy is exposure and response prevention (ERP). For many patients, the combination of psychotherapy with an SSRI or other medication can be particularly helpful. For example, the combination of CBT and benzodiazepines [29] or sertraline [30] may be more effective in treating GAD than medications alone.
Cognitive behavioral therapy
CBT for anxiety disorders aims to address cognitive symptoms (i.e. excessive and uncontrollable worry), physical symptoms (i.e. motor tension, vigilance, restlessness) and behavior symptoms (i.e. excessive preparation, procrastination, avoidance) [31••, 32] . Six primary techniques are often utilized in the treatment of various anxiety disorders. The frequency and duration of CBT sessions differs based on the disorder and symptom severity. Research also supports using Internet or computerized CBT programs for GAD. Internet CBT (iCBT) programs use online lessons with printable summaries, homework assignments, and online resources to manage sleep problems, low mood, and comorbid symptoms [33] . & Patient psychoeducation: The patient and therapist review a treatment plan and the rationale for the proposed approach [33] . Psychoeducation focuses on misconceptions regarding anxiety and is targeted to the primary disorder (i.e. in PD, explanations of the fight-fight response and the physiological symptoms that occur during panic and anxiety) [34] . & Self-monitoring: Introduced in the first session and continued throughout the course of treatment, patients are encouraged to be 'personal scientists' who observe their reactions and keep records. For GAD, patients use a 'Worry Record' to chart their progress, while patients with PD record triggers for panic attacks [34] . -Imaginal exposure: Specified to tolerate negative affect and autonomic arousal symptoms that accompany fearful images [31••] . The therapist guides the patient through systematic exposure to images, moving up a fear hierarchy once anxiety is reduced to a mild level. -In vivo exposure: Considered the gold-standard of exposure therapy, in vivo is mostly utilized in the treatment of SP and PD. Patients confront the feared stimulus in a safe and controlled manner [36] . However, this method is emotionally taxing and the refusal rate can range between 14 and 27 % [37] . -Virtual reality exposure (VRE): VRE, designed mainly for the treatment of SP, allows the patient to experience the phobia with computer stimulation. VRE is used for phobias that are expensive to reproduce (e.g. flying) [38, 39] . & Social skills training: Unique to treatment of SAD, social skills training works to remedy behavioral deficiencies (i.e. poor eye contact). Social skills training incorporates techniques such as therapist modeling, corrective video feedback, and behavioral rehearsal [39] .
Acceptance and commitment therapy & Acceptance and commitment therapy (ACT) uses mindfulness strategies focused on acceptance of internal states and orienting actions toward valued goals [40] . & In contrast to CBT, ACT does not utilize cognitive restructuring or any attempts to correct somatic dysregulation (i.e. progressive muscle relaxation) [41] . Acceptance-based approaches have been most researched in the treatment of GAD, SAD, and PD.
Attention retraining
& More frequently studied for the treatment of SAD, attention retraining modifies attention bias through guided attention to certain stimuli with dot-probe detection tasks [42] . & In a dot-probe task, the patient sees two stimuli simultaneously appear on a computer screen. One stimulus is neutral while the other is threatening; for instance, two pictures of the same person would appear, with one photograph depicting an emotional expression and the other a neutral disposition. Stimuli are then removed and replaced with a probe (dot or a line) [42] . & For attention retraining, the connection between the probe and non-threatening stimulus is strengthened and others are weakened [42] .
Interpersonal psychotherapy
& Interpersonal psychotherapy (IPT) aims to address interpersonal difficulties leading to psychological problems [43] , and differs from CBT in several key areas. IPT is less structured and focuses on feelings in interpersonal situations rather than cognitions [43] . & The main premise of IPT is that symptoms reflect a treatable illness and should not be seen as a fault of the patient. Second, IPT is grounded in the belief that symptoms arise in an interpersonal context [43] .
Psychotherapeutic treatment of OCD
CBT is the first-line treatment for OCD; however, the techniques differ somewhat compared with procedures for other anxiety disorders. Similar to CBT for most anxiety disorders, patients with OCD begin with treatment planning and psychoeducation. In particular, the therapist introduces the patient to the notion of response prevention procedures and encourages self-monitoring of typical rituals. Specific to OCD is ERP therapy.
Exposure and response prevention
& ERP is similar to traditional exposure therapy, except that special attention is paid to the prevention of escape responses. & Therapy employs in vivo and imaginal exposure and is most efficacious when patients remain in the exposure situation until the compulsive rituals and the obsessional distress reduce spontaneously [44, 45] . & Cognitive therapy (CT) techniques can augment ERP by assisting patients to confront maladaptive thought patterns or mistaken beliefs. Specific CT techniques include the 'cognitive continuum technique', where patients rate their level of immorality for any unacceptable obsessive intrusive thoughts (i.e. blasphemy, violent thoughts) while also rating the morality of persons who have committed violent acts. Patients then re-rate themselves and re-evaluate their personal level of morality for only having intrusive thoughts [44, 46] .
Emerging therapies
Previously, the focus of pharmacological research in anxiety disorders was on the role of the monoamine system. Now there has been a shift in experimental therapeutics towards novel mechanisms, such as the endocannabinoid system, the glutamate system, and neuropeptides that regulate stress and fear reactions [47••] .
& The glutamate system has been implicated as a relevant mechanism in the central nervous system for mood and anxiety disorders. Ketamine, a glutamate N-methyl-d-aspartate (NMDA) receptor antagonist, has shown rapid antidepressant effects after a single administration in treatment-resistant MDD (TRD) [48] . Ketamine is also being tested as a treatment for anxiety. Preliminary evidence from recent proof-of-concept RCTs have demonstrated rapid reduction in anxiety symptoms in stress-related psychiatric disorders, including for the treatment of OCD [49] , as well as PTSD [50] . & The neuropeptide Y (NPY) system is a promising emerging target for novel anxiety therapeutics. NPY and its receptors demonstrate significant levels in brain regions that are implicated in anxiety, such as the amygdala and the hippocampus [55] . Lower levels of NPY are associated with an increase in fear, anxiety, and reduced stress resilience. Therefore, therapeutic strategies focusing on increasing NPY signaling in the brain may represent a promising avenue for future research. & Vilazodone is a combined SSRI and partial 5-HT 1A receptor agonist currently FDA-approved for MDD. Vilazodone is currently in latephase testing for GAD and SAD [51] & Agomelatine is a melatonin receptor agonist that has been the focus of research and clinical attention in Europe as an antidepressant but has also demonstrated efficacy in a phase II trial in GAD [51] . It is not currently approved in the US.
Pediatric considerations
& Anxiety disorders unique to children are separation anxiety disorder and selective mutism. For anxiety disorders, only CBT, with and without family anxiety management, is shown to be efficacious. For childhood phobias, imaginal exposure, in vivo exposure, filmed modeling, and cognitive behavioral interventions are the most wellestablished treatment options [56] .
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